The goal of this paper is to integrate culture and social relationship as a computational term in an embodied conversational agent system by employing empirical and theoretical approach. We propose a parameter-based model that predicts nonverbal expressions appropriate for specific cultures in different social relationship. So, first, we introduce the theories of social and cultural characteristics. Then, we did corpus analysis of human interaction of two cultures in two different social situations and extracted empirical data and finally, by integrating socio-cultural characteristics with empirical data, we establish a parameterized network model that generates culture specific nonverbal expressions in different social relationships.
Introduction
When people interact, their interaction patterns and behavior, such as the distance they stand from each other, posture, facial expression, how much they gaze at one another, and many other attributes depend on the interpersonal relationship existing between them and the geographical boundary which is dictated by the culture to which they belong [6] . Behavior regarded as friendly in one culture may, thereby, be interpreted as inappropriate or impolite in another. Thus, in an era of globalization, there is an increasing need for a raised awareness of the culturally specific behaviors associated with various social relationships.
In order to identify the culture-specific behaviors involved in such interactions, this study set out to develop a socio-cultural model in relation to non-verbal behaviors for the purpose of creating appropriate nonverbal expressions specific to postures through utilizing Embodied Conversational Agents so that users would be able to experience culture-specific postures in situations involving different social relationships. In order to formulate such a socio-cultural model, two issues initially needed to be addressed: 1) describe culture and social relationships in a precise way and 2) identify reliable empirical data.
With regard to the first issue, theories that have examined culture and social relationships need to be evaluated. Hofstede's dimensions [7] pertaining to cultural characteristics were accordingly employed for the purpose of explaining culture that are defined using five criteria, each of which are quantitative, and consist of: hierarchy, gender, identity, uncertainty, and orientation. Importantly, Hofstede's dimensions rely on variables that are more directly linked to social and organizational processes that focus specifically on human values, rather than on general beliefs and practices. For the purpose of explaining social relationships, we carried out a general assessment of previous studies and from this, and also based on copious studies relating to social psychological research, four parameters were identified that were able to categorize social relationships: power, sense of like mindedness, frequency of contact, and length of relation.
With respect to the second issue, the identification of appropriate empirical data was initially required. Unfortunately, the material available in the literature was not specific enough and there was also little quantitative data that could be used for empirical purposes. As a consequence, data from human subjects from Germany and Japan were compared and analyzed in relation to two specific kinds of social relationship where a first meeting and interactions takes place with a higher status individual.
Through integrating theories of culture and social relationships with empirical data, we were thus able to update the socio-cultural model [1] that was employed in the present paper, which generates culture specific non-verbal expressions. Our ultimate aim is not only to construct a model that can specify embodied conversational agents, but also to propose a general model, which can assess nonverbal criteria for a variety of cultures in different social relationships.
This paper is organized in the following way. In Section 2, previous studies will be reviewed whereas socio-cultural characteristics will be briefly outlined in Section 3. Section 4 will describe the empirical data as extracted from the review of available research and Section 5 will present an updated version of the socio-cultural model which will be linked to the combined socio-cultural criteria and empirical data. Section 6 will present concluding remarks and recommend directions for further research in the field.
